Turbulent flow within headcut scour holes in rills and gullies by Bennett, S.J. & Alonso, C.V.
18
IV International Symposium on Gully Erosion. J. Casalí and R. Giménez (Eds.)
© 2007 Universidad Pública de Navarra, Spain. ISBN 978-84–9769-198-7
TURBULENT FLOW WITHIN HEADCUT SCOUR HOLES IN RILLS AND GULLIES
Bennett, S.J.1*, Alonso, C.V.2
1Department of Geography, University at Buffalo, Buffalo, NY 14261-0055, U.S.A. *seanb@buffalo.edu
2U.S. Department of Agriculture-Agricultural Research Service National Sedimentation Laboratory, P.O. Box 1157, Oxford,
MS 38655, U.S.A.
19
Fig. 1. Flow fields (streamlines) within headcut Model 1 (upper)
and Model 2 (lower). Solid lines show water surface and bed
profiles.
4. Discussion and Conclusions
In upland concentrated flows, the development and
upstream migration of headcuts can significantly increase
soil losses, sediment yields, and landscape degradation.
Velocity data and streamlines show unequivocally that flow
within headcut scour holes is analogous to a reattached
plane turbulent wall jet. The overfall nappe entering the
scour hole domain evolves into a free jet, with flow
reattachment occurring just upstream of the maximum
scour depth. Recirculation zones bound the free jet region,
and the deflected flow downstream of impingement evolves
into a classical wall jet. Maxima for turbulence and
Reynolds stress occur along the shear layers of the free jet,
near reattachment, and within the recirculation eddies.
Fig. 2. Contour plots of the root-mean-square of the downstream
(upper) and vertical (middle) velocity components and Reynolds
stress (lower) for headcut Model 1.
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